Introduction: Male circumcision (MC) reduces the risk of HIV, and this risk reduction may be modified by socio-cultural factors such as the timing
Introduction
The HIV epidemic in Guinea-Bissau has changed drastically over the past 20 years. Guinea-Bissau has had the highest prevalence of HIV-2 in West Africa for many years, while HIV-1 was absent only three decades ago. In urban Guinea-Bissau, the HIV-1 prevalence has risen from 2.3% in 1996 to 4.6% in 2006, while HIV-2 has decreased from 7.4% to 4.4% in the same period [1] . GuineaBissau is affected by a generalised epidemic of HIV-1 and HIV-2 [2] .
It is currently estimated that between 3.7-5.8% of the country's adult population is infected with HIV [3, 4] . This prevalence is disturbingly high compared to neighbouring countries such as Senegal and Guinea Conakry, which both have HIV prevalence below 2% [4] . The difference in circumcision prevalence has repeatedly been suggested as one of the main causes for the evident contrast between high HIV prevalent countries in Southern and East Africa versus lower prevalent countries in West Africa [5, 6] . Furthermore, studies have shown that HIV prevalence is generally lower in regions with high prevalence of traditionally practiced MC [5, 7] . Findings from previous observational studies and three randomised control trials have reported up to a 60% risk reduction of HIV infection during heterosexual intercourse after voluntary medical MC (VMMC) [8] [9] [10] [11] . Furthermore, studies have found that the protective effect of VMMC is sustained after a period of 6 years [12, 13] . The World Health Organization and Joint United Nations Programme on AIDS have recommended adult male circumcision as a principal method of prevention of heterosexually acquired HIV infection in men from endemic HIV settings with low circumcision prevalence [14, 15] . While great financial and logistical efforts have been made in certain regions of Sub-Saharan African, little attention has been paid to male circumcision and the HIV epidemic in West Africa [16] . Furthermore, few studies have looked at the role of circumcision in communities with diverse ethnic and cultural backgrounds. In Guinea-Bissau, an estimated 80 percent of the male population is circumcised [14] . MC is predominantly conceived as a traditional rite of passage and is practiced among all of the various ethno-linguistic groups living in the country. Despite its frequency, there is considerable variation in the age of circumcision. While the Balanta ethnic group perform circumcision ceremonies in village groups every 4-6 years and usually at a later stage in life (approximately 40 years), other ethnic groups such as the Fula and Mandinga generally perform MC between 6 and 13 years of age [17] . Studies have shown that early circumcision (during infancy and pre-puberty) may provide partial protection against the Sexually transmitted infections (STIs) that are known to be more prevalent in uncircumcised men by the time the men become sexually active [18] . Meta-analyses based on observational studies have shown that MC protects against genital herpes, syphilis, oncogenic human papillomavirus and HIV [19] [20] [21] . The time in life at which male circumcision is performed may have the same implications for all STIs prevented by MC. An unpublished report regarding reproductive health among 1,500 adolescents in urban Guinea-Bissau found the median age of sexual debut was reported to be 16 years for males [22] . If a male is sexually active before he is circumcised, he may be exposed to a period of increased risk of HIV infection and other STIs [18] . Therefore, understanding regional variations in circumcision practices and circumcision age is important for targeting future interventions and provides insight regarding HIV epidemiology in Africa. In this study, we first assessed the prevalence of circumcision and the socio-demographic distribution of male circumcision in an urban population in GuineaBissau. Second, we investigated the relationship between circumcision status, age of circumcision, method of circumcision and HIV infection risk in our study population.
Methods
This study was conducted using retrospective data from the Bandim Health Project (BHP), Bissau, Guinea-Bissau, in West Africa. The BHP is a Danish-Guinean Demographic Surveillance Site with a study-area consisting of 6 suburban districts in Guinea Bissau's capital, Bissau. Regular censuses and data collection are conducted at the study site. Furthermore, repeated HIV household surveys in the study area have been conducted since1987, with larger studies taking place every decade. Initially, houses were randomly selected and the adults living in 384 houses in the study area were subjected to subsequent follow-up every ten years in an open cohort. These studies have collected detailed socio-demographic data as well as data on HIV sero-status, male circumcision status and circumcision age. In the 2006 cohort, place of circumcision was also assessed. Circumcision status was ascertained by self-reporting, as previously described [1] . Data were collected using questionnaires administered by trained research assistants during door-to-door interviews.
Study design: For this retrospective cohort-based study, we used data from an HIV survey conducted from 1993 to 1996 and an HIV Page number not for citation purposes Both HIV surveys had identical designs and methods and were comprised of male and female individuals aged 14 years or older living in the BHP study area. Males with recorded data on HIV status, circumcision status, age of circumcision, ethnicity and civil status were included in this study. In the 1996 cohort, 68% of all males (1014/1485) were eligible for participation; 471 were excluded due to missing data on civil status, HIV status, circumcision status or circumcision age. In the 2006 cohort, 93% of all males (954/1026) were eligible for participation and 72 men were excluded due to missing data on circumcision age. Additionally, 231 men participated in both surveys of which 9 were HIV positive. The inclusion process is displayed in (Figure 1 ).
Statistical analysis:
Data were entered using dBase V software. 
Ethics and consent:
The two cohort studies from which this secondary data analysis was performed were approved by the Guinea-Bissau Government Ethics Committee and the Danish Central Scientific Ethics Committee. All participants were counselled and gave informed verbal consent prior to HIV testing. Table 1 .
Results

Prevalence of circumcision
Age of circumcision
The overall median age of circumcision (MAC) increased from 13 
HIV, ethnicity and religion
The overall HIV prevalence in the 1996 cohort was 6.5% (66/1014), and 67% (n=44) of those men were infected with HIV-2. In the 2006 cohort, we found an overall HIV prevalence of 6.4% (61/954).
In contrast to the 1996 cohort, 41% (n=25) of the HIV infected men in the 2006 cohort were HIV-2 infected. In the 1996 cohort, Table 3 shows HIV prevalence associated with circumcision status and other covariates for both cohorts.
Association between circumcision and HIV
In both cohorts, the prevalence of HIV was higher for uncircumcised compared to circumcised men, i.e., 9.1% vs. 
HIV and circumcision age
In the 1996 cohort, HIV prevalence was 6.3% for men circumcised at age ≤ 12 (pre-pubertal), 6.1% for men circumcised at age ≥13
(post-pubertal) and 9.1% among those uncircumcised. Ten years later, HIV prevalence was 6.8% for men circumcised at age ≤ 12
(pre-pubertal), 6.0% for men circumcised at age ≥13 (postpubertal) and 7.6% among those uncircumcised. The highest risk difference between the two groups was found in an adjusted analysis using behaviour related variables (data not shown).
Method of circumcision
In a sub-analysis based on data from the 2006 cohort, we examined the relationship between method of circumcision and HIV 
Discussion
In this study, we examined the association between MC, age and method of circumcision and the risk of HIV in Bissau, Guinea Bissau.
Our findings are in line with the literature that has shown that MC is protective against HIV [8] [9] [10] [11] 
Conclusion
Male circumcision is highly prevalent in Guinea-Bissau, yet there exist ethnic variations in the methods and timing of circumcision.
While circumcision is protective overall against HIV, our findings 
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Tables and figures
Note.
A Remaining small ethnic groups and foreigners i.e. Cape Verdean, Senegalese and Guinean (Republic of Guinea).
B Over 4 years of school and speaks/reads basic Portuguese.
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